The effect of indium and silicon doping on dislocation formation in GaAs single crystals has been studied experimentally using dynamic compression tests and indentation rosettes. By direct measurements of the critical resolved shear stress (CRSS) in temperature range from 400 to 1100°C using dynamic compression tests, we found that the· critical resolved shear stress of GaAs:In is twice that of undoped GaAs.More recent measurements show that the critical resolved shear stress of silicon-doped crystals is lower than that of undoped GaAs •. Well-:defined indentation rosettes were obtained at high temperatures from a Vickers indenter using small loads. Analysis of such rosettes confirm that the mechanical behavior of the GaAs crystals is not drastically affected by the presence of dopants. Reduction of dislocation densities in doped crystal s is attributed to modifications introduced by the dopant in the equilibrium concentration of native defects at the melting point (particularly gallium and arsenic vacancies). These values are summarized in Table II .
critical resolved shear stress (CRSS) in temperature range from 400 to 1100°C using dynamic compression tests, we found that the· critical resolved shear stress of GaAs:In is twice that of undoped GaAs.More recent measurements show that the critical resolved shear stress of silicon-doped crystals is lower than that of undoped GaAs •. Well-:defined indentation rosettes were obtained at high temperatures from a Vickers indenter using small loads. Analysis of such rosettes confirm that the mechanical behavior of the GaAs crystals is not drastically affected by the presence of dopants. Reduction of dislocation densities in doped crystal s is attributed to modifications introduced by the dopant in the equilibrium concentration of native defects at the melting point (particularly gallium and arsenic vacancies).
-2 - In particular, indium is used for the growth of dislocation free, semi-insulating crystals, while silicon doping leads to dislocation free n-type crystals. Controlling the stoichiometry of the GaAs melt also reduces dislocation densities but it is less effective than doping especially for large diameter crystals. It has been suggested that dislocations in GaAs originate from crystallographic glide induced by excessive thermal stress associated with crystal growth [3] . The crystallographic glide model implies that the CRSS of doped crystals increases compared to that of undoped crystals.
Applying the thermoelastic stress model [3] to their results for growth of dislocation-free In-doped GaAs. S. McGuigan et al. [4] estimated that the CRSS of this material at temperatures close to the melting point had to exceed that of undoped GaAs by as much as a factor of 28 for dislocations to be eliminated. At the time these results could not be compared to experimental data on the mechanical properties of GaAs demonstrating the need for direct measurements at high temperatures of the CRSS of undoped and doped GaAs crystals. The objective of this paper is to review our results on the mechanical properties, in particular the CRSS, obtained on undoped, indium-doped and silicon-doped crystals from dynamic compression tests and to compare these resu lts with data obtained from i ndentat ion rosettes.
The consequences of our experimental resu lts regardi ng dislocation formation and multiplication will be discussed.
. .
Experiments
The experimental technique used for the compression tests has been described previously [5J.
All crystals used in this study were Liquid order to reassess our measurements and to increase our data base on the mechanical properties of the samples, well-defined indentation rosettes were generated at high temperatures with a Vickers indenter using small loads of 0.5, 1, and 1. These values are summarized in Table II At a given temperature, the size of the indents increases proportionally to the appl ied load. The ratio of hardness obtained for each load and temperature are summarized in Table III Through electrical and structural characterization of crystals doped with other isoelectronic, n-type and p-type dopants, we expect to be able to further our understanding of the effects of impurities and native defects on dislocation formation and multiplication in GaAs.
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